Objectives-The purpose of the present study in patients with severe aortic stenosis was to assess the prevalence of absent left ventricular hypertrophy (LVH) (determined according to mass criteria), to identify predictors of absent LVH, and to assess short-term left ventricular adaptation and prognosis after aortic valve replacement. 
(21) years P = 0-02 for difference in age). Twelve (6%) of those without LVH had increased relative wall thickness (that is, > 0 45 with LV concentric remodelling) and nine (4%) showed no macroscopically detectable hypertrophic adaptation. The following variables were associated with the absence of LVH: low body surface area, low body mass index, and increased cardiac index. 76/210 patients were followed up a mean of six months after aortic valve replacement. The frequency of adequate ventricular adaptation to the decreased afterload after aortic valve replacement was higher in patients with LVH than in those without. Mortality six months after aortic valve repacement was lower, but not significantly, in patients with LVH (7-6%) than in those without LVH (12.5%, P = 0.10). (14) and 64 (19) years, respectively, P < 0 05). The interval since diagnosis of aortic stenosis was 3-2 (6 2) years in patients without LVCR and 8&2 (6-1) years in patients with LVCR (P < 0-05).
(B) FOLLOW UP DATA Patients with follow up after AVR did not differ from the entire study group with regard to the prevalence of absent LVH or demographic, clinical, and haemodynamic baseline variables. Of the 74 patients in the follow up group, six (811%) died postoperatively (one of them perioperatively), 5/66 (7-6%) had LVH according to mass criteria and 1/8 (12.5%) did not (P = 0 10). Individuals in the groups with and without LVH were followed for 5-3 (4 8) and [5] [6] [7] [8] [9] (1-1) months after AVR, respectively (NS). Figure 3 shows the changes during follow up after AVR in LVMI, relative wall thickness, and systolic fractional shortening in the groups with and without LVH. Changes in LV geometry (combined changes in LV mass and rela-tive wall thickness) during follow up were either consistent or inconsistent with the decreased afterload after AVR (fig 1) ; patients with LVH were significantly more likely to show appropriate changes in LV geometry (36% v 0%, P < 0 05) than those without and significantly more likely to show fewer inappropriate changes (2% v 43%, P < 0-05). Predictors at baseline examination for inconsistent changes in LV geometry after AVR were an increased relative wall thickness and increased mean transaortic pressure gradient.
Discussion
This study showed that left ventricular (LV) hypertrophic adaptation to aortic stenosis differs widely with body size and age. This adaptive variability is reflected in the finding that 10% of the patients had a left ventricle that was not hypertrophied according to mass criteria and 4% did not reveal any macroscopic sign of LVH (that is, not even concentric remodelling) despite longstanding aortic stenosis. Variables independently associated with minimal or absent LVH were small body size and a shorter time course of the disease. Short-term follow up after aortic valve replacement in about one third of the patients showed that a re-adaptation of LV geometry to the decreased afterload was more likely to be adequate in patients with LVH than in those without.
PATTERNS OF LV ADAPTATION TO AORTIC STENOSIS
The main adaptation of the LV myocardium to the pressure overload caused by aortic stenosis is hypertrophy. The purpose of this adaptation is to normalise LV wall stress (by an increase in LV wall thickness) and to maintain systolic function.'9 However, a wide range of different patterns of LV adaptation to aortic stenosis is possible, ranging from an excessive adaptive response with eccentric hypertrophy6 to a response where there is not even an increase in relative LV wall thickness. This variability may be artificial, because it has been shown that the prevalence of absent LVH in severe aortic stenosis varies between 4% and 44% depending on the criteria used to define LVH.'0 We used a very restrictive definition of LVH in the present study in an attempt to minimise the influence of such a definition bias on the results of our study.
Studies in children with congenital aortic stenosis have shown hypercontractile, thickwalled left ventricles, indicating a mechanism of LV adaptation to pressure overload without systolic dysfunction that is different from that in adults.2' In the present study, the association found in the group with LV concentric remodelling between small body size and absent LVH according to mass criteria probably suggests that in small adults myocardial adaptation to severe aortic stenosis is similar to that in children. In part, this may be due to a below average heart size at the onset of the increased afterload. This never exceeded the 97th percentile of the normal spectrum of LV mass index.'3 Unlike other studies,4 we could not find a direct relation between small hypercontractile, concentrically remodelled ventricles and the female gender. Body size independent of sex was associated with the presence or absence of LVH according to mass.
A surprising finding of our study, and to our knowledge one that has not previously been described, is that 4% of patients with severe, longstanding aortic stenosis did not show any macroscopic LV adaptation to the increased afterload (no LVH according to mass criteria nor LV concentric remodelling). The fact that the interval since the diagnosis of aortic stenosis predicted this unique adaptive feature is qualitatively not unexpected. However, the mean interval of 3-2 years suggests that other factors must be related to the macroscopically absent adaptive response to the increased afterload.
In addition to body surface area, body mass index (BMI) was also related to LV adaptation in aortic stenosis in the present study. Previously, it has been suggested that a large body mass index is an independent predictor of the development of excessive LVH in the presence of normal afterload." In patients in the present study with excessive LVH and depressed systolic function (18% of group 1 (BMI = 29-5 kg/M2) v the rest of the study population (BMI = 23-8 kg/M2), P = 0 01), the presence of overweight presumably represented volume overload as well as the pressure overload caused by severe aortic stenosis. Because no patients without LVH were obese their left ventricles were not exposed to the additional volume overload caused by increased body weight.
SHORT-TERM FOLLOW UP AFTER AORTIC VALVE REPLACEMENT
Does the more adequate re-adjustment of LV geometry to the postoperative afterload reduction in patients with LVH influence outcome? Possibly it merely reflects the absence of an initial adjustment to the preoperatively increased afterload. In our study, there is no explanation why the postoperative deaths that occurred exclusively among patients with increased relative LV wall thickness irrespective of LV mass were causally related to the adequacy of LV geometric adaptation. However, our findings accord with those of Orsinelli and coworkers7 and Aurigemma et a18 who both reported increased postoperative mortality in patients with increased relative LV wall thickness.
LIMITATIONS OF THE STUDY
Because this is a retrospective study the clinical data may be incomplete. An important factor was our inability to define accurately the duration of aortic stenosis. Therefore, the precise significance of this variable on the results of this study can only be estimated. Data on postoperative mortality in this study are insufficient to draw any firm conclusions because the follow up period is clearly too short and the absolute number of patients studies is too low for statistical analysis.
Severe aortic stenosis without left ventricular hypertrophy: prevalence, predictors, and short-termn follow up after aortic valve replacement CONCLUSIONS One tenth of patients with severe aortic stenosis did not develop LVH according to mass criteria; and 4% of the patients showed no macroscopic signs of myocardial adaptation to the pressure overload despite a long-term course. Small body size was independently associated with absent LVH according to mass criteria. Ventricular adaptation shortly after aortic valve replacement was more likely to be adequate in patients with LVH than in those without.
